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Tuberculosis (TB), a disease caused by Mycobacterium tuberculosis infection, is affecting approximately one-third of the world's population, with ~9 million new cases being reported every year. [1] While lung is the primary target of TB, it can also manifest to other organs as an extrapulmonary disease in ~10% of all TB cases. Cutaneous TB (CTB), TB of the skin, is the least common form of extrapulmonary TB (EPTB), comprising only ~2% of all EPTB manifestations. [2] Diagnosis of CTB is challenging because most diagnostic methods have lower specificity and sensitivity rates for cutaneous presentation, compared to the pulmonary and other extrapulmonary forms. [3] In addition, in CTB, atypical clinical presentation often stimulates other inflammatory and neoplastic conditions, which are not uncommon, so histopathology may not be elucidative and conclusive. Therefore, multiple techniques need to be performed so that the sum of positive elements can create the basis for CTB diagnosis.
In a new study published in IJPM, the authors aimed to evaluate diagnostic laboratory tests available for CTB by performing various diagnostic laboratory tests. Tests that they performed include histopathological diagnosis, acid-fast Bacilli (AFB) staining, growth of mycobacteria in culture, and polymerase chain reaction (PCR) for mycobacteria-specific gene region. They have collected 26 skin biopsy specimens which were clinically suspected cases of CTB and 11 of those were diagnosed as CTB after microbiological evaluations or the ones negative for microbes but confirmed as CTB by histopathological evaluation. Within these 11 confirmed CTB specimens, ten samples (90.90%) were confirmed as CTB by histopathological confirmation and five samples (41%) showed positive growth of M. tuberculosis complex (MTBC) in culture media. Of the 11 samples, six samples were analyzed by PCR method to detect MTBC and two samples (33.33%) gave positive results. However, all the 11 patients diagnosed as CTB by bacteriological and/or histopathological evaluation gave negative results for the AFB staining test.
Results from this study suggest that although culture is still the "gold standard" for TB diagnosis, [4] other methods including histopathological evaluation and PCR method need to be combined with culture method for the diagnosis of CTB. They have shown that only 41% of confirmed CTB specimens gave positive growth of the mycobacteria, and all of those samples with negative MTBC growth in culture were confirmed as CTB by histopathological evaluation. Only one of out of 11 samples were not confirmed as CTB by histopathological evaluation, but this sample showed positive growth in culture and was thus diagnosed as CTB. The two skin specimens that gave a positive signal in the PCR were also positive for growth in culture and were confirmed as CTB by histopathological evaluation, validating the diagnosis of these two samples as CTB. However, the major drawback for the conventional method to culture mycobacteria is that the culture takes 4-6 weeks due to the slow growth rate of the organism. Newer rapid-culture technique involving radiometric culture media not only can shorten the culture time to 3-7 days but also can increase the sensitivity from 25% to 75% for CTB. [5] The failure of microscopic observation of AFB in all smears suggests that although AFB staining method is simple and quick and requires minimal skills and equipment, its major drawback is its low and variable sensitivity and it cannot distinguish M. tuberculosis and nontuberculous bacteria. In consistent with their results, studies published by other groups show that <10% of all CTB cases were positive for AFB, and in another study, no AFB could be confirmed on routine examination of 100 CTB cases. [6, 7] Compared to AFB staining, PCR method is more sensitive and reliable and it can be used in the routine diagnostic algorithm when conventional methods fail to identify MTBC. It has been demonstrated that AFB detection limit is >10 4 Bacilli per slide whereas the PCR methods gave satisfactory results as few as 100 bacteria per sample in a few hours. [8] In this study, ~33% of confirmed CTB specimens yielded positive signal by PCR method and other groups show that the overall sensitivity of PCR for smear negative specimens ranged from 25% to 72% in different studies. Variation of the sensitivity of PCR method may be explained by loss of DNA during extraction, presence of PCR inhibitors, and different fixatives used and variable fixation time because fixatives have been reported to diminish the PCR signal. This study used conventional PCR, but real-time PCR will be needed to quantify the number of MTBC per sample. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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In summary, this study suggests that histopathology testing and isolation of M. tuberculosis in culture of skin specimens or by PCR are the best diagnostic tool for the detection and diagnosis of CTB. Their results from histopathology and bacteriology correlate and are complementary to each other, indicating that performing these two tests will increase the establishment of the diagnosis of CTB.
